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General information
Unless stated otherwise, all reactions were performed under a dry argon atmosphere with dry solvents under anhydrous conditions. Liquid reagents and solvents were transferred via syringe using standard Schlenk techniques. Dry diethyl ether (Et 2 O) was distilled over sodium-potassium alloy. Dichloromethane (DCM), dimethylformamide (DMF), acetonitrile, and 1,2-dichloroethane (DCE) were distilled over calcium hydride. All reagents were obtained from commercial sources and used without further purification. 1 Compounds 3 were prepared from ferrocene in three steps according to the reported procedures [1] [2] [3] .
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General procedure for the synthesis of ligands
To a suspension of the corresponding 1-oxazolinyl-1'-bromoferrocenes 3 (9.0 mmol) in anhydrous Et 2 O (55 mL) was added TMEDA (1.6 mL, 10.8 mmol) and a solution of n-BuLi in hexane (4.5 mL, 2.4 M, 10.8 mmol) at −78 °C. After being stirred for 2 h at that temperature, the reaction mixture was added slowly to a solution of P(OPh) 3 , N,O-bis(trimethylsilyl)acetamide (BSA) (0.37 mL, 1.5 mmol), and NaOAc (1.0 mg, 0.015 mmol). The reaction was stirred at 0 °C and monitored by TLC. After completion, the reaction mixture was diluted with DCM (25 mL) and washed twice with ice-cold saturated aqueous ammonium chloride. The organic phase was dried over anhydrous Na 2 SO 4 , filtered and concentrated under reduced pressure. The regioselectivity of the reaction was determined by 1 H NMR spectroscopy of the crude product. The residue was purified with silica gel column chromatography (petroleum ether/ethyl acetate 30:1) to provide the product. The enantiomeric purities were determined by HPLC.
CH(COOMe) 2
Dimethyl 3-phenyl-1-butene-4,4-dicarboxylate (6a) [4] Colorless 
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Dimethyl 3-(4-methylphenyl)-1-butene-4,4-dicarboxylate (6c) [6] Colorless oil, 93% yield, 85% Dimethyl 3-(4-methoxyphenyl)-1-butene-4,4-dicarboxylate (6d) [7] Colorless oil, 96% yield, 82% Dimethyl 3-(2-thienyl)-1-butene-4,4-dicarboxylate (6e) [5] Colorless 
